Background: Children growing up in Australian rural communities have more communication impairments than their urban counterparts. Communication impairments, if left unresolved in school starters, lead to long-term learning and behavioural problems. Rural communities are disadvantaged by a scarcity of health professionals.
Introduction
Residents of rural and remote Australia have poorer access to health services and experience poorer health outcomes than their metropolitan counterparts. 1 Since the 1990s, policy responses focused on providing financial incentives to attract and retain health professionals in these locations have largely been restricted to medical practitioners. 2 There is growing recognition that further educational innovations are needed to address rural and remote health workforce shortages. [3] [4] [5] The University Departments of Rural Health Program is one of several Australian Government initiatives in tertiary education designed to strengthen and sustain rural and remote healthcare. This includes providing opportunities for students to deliver clinical care, under supervision, to patients with high health needs and poor access to services, in student-led clinics or with students assisting. In student-led clinics, or service-learning, the student provides services under supervision. In contrast, in more traditional clinical placements, students work with health professionals and learn by 'shadowing' them during practice. 6, 7 Broken Hill is a socio-economically disadvantaged community in Far West New South Wales (NSW) 8 , Australia. Australian 2016 Census data show that the proportion of Aboriginal people living in Broken Hill is 8.5% compared with 5.2% across NSW. 8 The Broken Hill community has limited access to allied health services, including paediatric speech pathology. 9 This service deficit is evidenced by the high rate of speech, language and communication delays experienced by Far West NSW primary school children, compared with the NSW average. 10, 11 The 2015 Australian Early Development Census (AEDC) indicates that there are a substantially greater than average number of children in the vulnerable and very vulnerable range for learning deficits in Broken Hill schools. 12 The reported prevalence of communication delays in Broken Hill primary schools ranges between 13% and 28.6%. 6 If unresolved, speech, language and communication delays can lead to difficulties in learning, literacy, writing and socialisation. These challenges can have long-term implications for the life outcomes of children. Failure to address these delays in childhood can increase the likelihood of later-life contact with juvenile and adult criminal justice systems. 9, [13] [14] [15] The Australian Institute of Health and Welfare states that "children who enter school not yet ready for school-based learning have lower levels of academic achievement, and are at an increased risk of teenage parenthood, mental health problems, committing criminal activity and poorer employment outcomes". 16 Identifying and treating delays in the early years can mitigate these poorer life outcomes. 11, 17, 18 In 2009, the Broken Hill University Department of Rural Health (BHUDRH) established a student-led speech pathology clinic in local primary schools in partnership with school education, the local health service and a metropolitan-based faculty of health sciences. The service was developed in response to concerns expressed by primary school principals about the high proportion of children entering school with communication impairments 6, 10, 19, 20 and the lack of access to allied health services, in this case qualified speech pathologists.
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The service-learning program aimed to: 1) support early identification and treatment of speech, language and communication delays in young children; 2) improve the educational, social and health outcomes of children experiencing these delays; 3) facilitate communityengaged learning experiences and work-readiness for speech pathology students; and 4) promote rural and remote practice and primary health care approaches to service provision. The program aligned clinical placements for final-year speech pathology students with provision of services in primary schools across four school terms, under the supervision of a qualified speech pathology academic at the BHUDRH. The program is considered innovative because the service-learning model, although embraced in the US 21, 22 , is relatively rare in Australia. 20 Barriers to rural clinical placements include a shortage of allied health placements, adequacy of supervision, isolation from other university students and learning resources, and lack of placement coordination. 23 Study findings reported by Jones et al.
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indicate that student learning outcomes in this servicelearning classroom-based model may be equal to, if not greater than, those in metropolitan and traditional hospital settings. The research question is: does the provision of a service-learning model of care improve communication outcomes in children? There is no firm evidence for the hypothesised improvements in communication skills and educational outcomes for school pupils as a result of the service-learning program. This paper describes the design and delivery processes of the Broken Hill speech pathology student-led clinics and reports the service impact of the program. Partnership formation and program development are described in greater detail elsewhere. 20 
Methods
The service-learning program serves a dual purpose of providing learning opportunities for speech pathology students and school-based services for children that would not otherwise be available. The clinic program was designed to: 1) deliver screening services to identify children starting primary school with mild to moderate delays and those with severe, complex problems; 2) plan and deliver treatment for children with mild to moderate delays (including individual, small group and class-based services); and 3) make referrals to the local health service for children with complex needs for more comprehensive assessment and treatment. Children entering kindergarten were recruited annually and could access the service for up to 12 months until the next intake of primary school children. After 12 months, children with ongoing needs were either referred to the local speech pathology service (if severe) or given communication goals and, if suitable, home-based treatment plans.
The detailed service design features described in this paper were provided by co-authors who have developed and continue to work in the service-learning program at the BHUDRH (DJ and CB). All seven Broken Hill primary schools were included in the program. This evaluation is an analysis of the data collected by speech pathology students about the children in the schools in 2014. The program also provides an outreach service to two remote communities not included in this study.
Service activity and outcomes data were collected by the speech pathology students. Data were entered into a database used to manage and monitor speech pathology services for individual children in all Broken Hill primary schools. The speech pathology students recorded data in their notes on key clinical assessments, management decisions and treatments for each child during the placement. Student notes formed medicolegal documentation. Speech, language and communication domains of semantics, comprehension, expressive language and phonological awareness were assessed using the Erin Wilkins Screen of Articulation 24 and the Screen of Communication Skills. 25 Children's scores were classified as 'below average', 'average range' or 'above average' based on age-specific normative values. Because of the design of the dataset, client-specific data could be extracted for individual sessions but not other treatment modalities.
To answer the research question of whether the service-learning program improved communication skills in children, proxy outcome measures were applied. At discharge from the program, children were classified in terms of these outcomes: 1) the child reached age-appropriate standard; 2) the child was given communication goals to deal with residual problems and, if suitable, a program supported by teachers/caregivers/ parents; and 3) the child was in need of ongoing service provision from community-based or hospital speech pathologists. All client records were reviewed by the supervising academic speech pathologist.
The data were imported into SPSS (Chicago: IBM; version 24) for analysis. Human 
Results

Student-led clinics
Teachers referred children to the student-led clinics for screening on the basis of demonstrated classroom difficulty or because of concerns expressed by parents or caregivers. Screening sessions were conducted outside the classroom setting. The schools obtained parental consent, and participation rates were reported to be very high. 20 The severity of each child's communication difficulty was graded as either mild, moderate or severe based on the screening tools (Erin Wilkins Screen of Articulation and the Screen of Communication Skills), additional clinical information, and parental and/or teacher feedback (Table 1 ). Therapy included one or more treatment modalities: class-based, small groups, individual sessions outside the classroom and home programs. If acceptable to parents and caregivers, home programs were given to some children to supplement school-based activities.
Screening of children began in term 2, allowing time for teachers and parents to identify possible communication problems in children during term 1. Parents could refer their child to teachers if they had concerns. Although there was no specific training for teachers, all teachers recognised communication deficits in children through classroom behaviour. Longer-term involvement in the program helped teachers to identify deficits. If children were already being seen by a speech pathologist, an agreement about school-based services was arranged with the service provider. However, the availability of speech pathology services in Broken Hill is limited.
Each school term, a new group of six speech pathology students provided services for 5-7 weeks. For each child, they provided screening and assessments, and made plans for treatment if indicated. Assessment after screening confirmed the screening findings and indicated the appropriate therapy. Screening sessions were arranged to fit with school curriculum requirements and children's attendance at school, to minimise waiting times. At the end of the 12-month program, in term 1 of the following year, children were formally discharged from the program either: 1) having reached age-appropriate standard; 2) with a 'home' program and communication goals supported by teachers/caregivers/parents; or 3) with a referral for ongoing service provision from community-based or hospital speech pathologists. Each new cohort of speech pathology students was informed by handover notes from the previous student group, and continued to screen, assess and treat children during the program cycle. Student activities were supervised by the BHUDRH speech pathology academic in close liaison with teachers, student learning and support officers, and school principals to ensure the program fitted with the smooth running of the school curriculum. Student supervision included individual and group face-to-face sessions with the academic supervisor at the BHUDRH and teleconferencing with the academic at the student's university when necessary. Students were usually in the final year of their course.
Service activity and outcomes
In 2014, 122 children who began primary school in Broken Hill were referred for screening -55% of the estimated primary school intake of 220 children that year. Children were screened individually in a room at the school outside the classroom.
At screening, most children had delay in one area (speech 34%, language 17% and phonological awareness 5%) and 44% had delay in multiple areas ( Table 2) . After 1 year's therapy, 21 (17%) of those screened had reached an age-appropriate standard in speech, language and communication skills and required no further action; 57 (48%) had a mild delay/disorder; 31 (25%) had a moderate delay/disorder; and 12 (10%) had a severe delay/disorder. Of the 101 children needing further action, 71 had deficits in speech, 59 in language and 29 in phonological awareness. Most (82%) children with delay in one area had a mild problem compared with only 25% of children with multiple problems (χ 2 33.5, df 2, p < 0.001) ( Table 2) .
The average caseload per speech pathology student ranged from nine to 11 children across the school terms. There were cohorts of six speech pathology students per term. Individual therapy was offered to 70 children and the other 31 children (28 with mild delay) had access to one or more of group therapy, class-based therapy or home/school programs. The mean number of individual sessions increased with the severity of the condition: 3.3, 6.2 and 7.9 sessions on average for children with mild, moderate and severe delay, respectively (F 6.803, df 2, p = 0.002). Only three of the 70 children offered individual sessions failed to attend one or more sessions, a rate of 4%.
At the end of the program cycle of one year's therapy, 24 children (24%) were discharged having reached age-appropriate skills, 56 (55%) were given communication goals to address residual problems and 12 (12%) were referred for ongoing care from communitybased or hospital speech pathologists (Table 3 ). There were no statistically significant differences in treatment 
Discussion
There is strong evidence for the positive impact of speech pathology services on communication outcomes in kindergarten children. 17 This speech pathology service-learning program has proved to be an effective model for delivering services to primary school children in Broken Hill since 2009. The positive features of the program, which testify to the effectiveness of the model, including acceptability and parental support, have been reported by Jones et al. in another study. 19 All primary schools participated in the program and there were high satisfaction levels with the responsiveness of the service model. Parental support was very high -up to 100% in some schools -and scheduled therapy was delivered in most instances. 26 The low 'failure-to-attend' rate for individual sessions provides confirmatory evidence of the acceptability of the program. On balance, the model is acceptable and accessible in the context of limited service availability and socio-economic disadvantage. The limited availability of other alternative speech pathology services in Broken Hill means it is unlikely that access to other services contributed to improvements in communication outcomes. In 2014, 101 (46%) children starting kindergarten in Broken Hill were assessed as having delays in development of speech, language or phonological awareness. The AEDC-reported proportion of children with vulnerability in one or more domains is twice as high in Broken Hill than in NSW as a whole. 12 Although more sensitive screening instruments provide a more realistic screening measure of the need for paediatric speech pathology services in the community, the choice of the Erin Wilkins Screen of Articulation and the Screen of Communication Skills was based on their availability and acceptability to students.
As reported in a separate study, continuity of care was ensured through handover notes from each group of students to the next cohort, complemented by guidance from the speech pathology academic at the BHUDRH. 26 Another positive feature of the service model was the integration of the student-led service with existing local allied health services for ongoing care of children referred with complex needs. The service was effective at identifying children with mild and moderate delays as well as finding the smaller number of severe complex cases that were referred (if not already in their care) to hospital services. For these children, the students contributed through a shared care model by delivering elements of the therapy plan developed and guided by hospital speech pathologists. The colocation of the service in primary schools allowed for ongoing class-based activities to support children who made progress in communication skills but still needed additional services to overcome residual deficits at the formal completion of the 12-month program. Most (70%) children (all severe, 95% with moderate and 50% with mild delays) were offered individual therapy sessions. For the remainder, other treatment modalities, namely group and class-based therapy, and home/school programs, were recommended. The average number of individual sessions was relatively low based on current clinical practice norms. This may be an underestimate of the total treatment received because data about other modalities accessed by these children was incomplete and therefore could not be analysed. The possibility that clients could be accessing other services is considered unlikely because of the limited availability of services in Broken Hill.
It is encouraging that about one-quarter of children had their problems resolved. However, the limited clinical data about individual children made it difficult to provide comprehensive assessment of clinical outcomes. It should also be acknowledged that children might have improved without therapy. This study has prompted redesign of the data collected about children accessing the program to provide more complete clinical outcomes data. A similar speech pathology servicelearning program in the remote town of Katherine in the Northern Territory, Australia, has reported on goalsbased measurement of outcomes, which measures the progress of each child against individual targets. It demonstrated a positive impact from service-learning on aggregated goal attainment in primary school children. This was a promising result because a high proportion of Aboriginal children who participated in the study spoke creole and/or an Aboriginal language at home and standard Australian English at school. 27 In addition, a telehealth speech pathology program delivered in rural NSW has reported positive results using a goals-based approach for measuring pupil speech and language outcomes. In that study, 96% of children in group therapy met or exceeded their language and phonological awareness goals. 28 A comparison of the relative merits of measuring clinical and service outcomes versus goalsbased approaches would add to our understanding of evaluating program effectiveness.
There are several limitations to this study. For the Broken Hill service model, additional data are needed about the intensity and duration of treatment by all modalities, the goals of therapy and goal attainment to determine whether the program has achieved its full potential for measurable clinical improvement.
Further research should also examine the impact of the program on children's classroom engagement and participation, and learning, as well as on educational outcomes such as basic numeracy and literacy. The low sensitivity of the screening tools may have limited the extent to which false positives were identified. This is a possible limitation. Another limitation is that other confounding factors that may have accounted for improvements in children's communication were not identified.
The provision of service-learning programs involves a complex series of interactions and agreements across the health, tertiary and primary education sectors. The factors that come into play in the transferability and scalability of this service-learning model include: 1) the higher cost of clinical placements per speech pathology student; 2) the source of funding for the service-learning model; 3) the need to negotiate agreements with universities providing students; 4) the schools in which service-learning programs are delivered; and 5) the local health services to which children may be referred. 20, 28 Use of service-learning placements in which undergraduate students provide services under supervision, as an innovative approach to addressing student learning and health workforce shortages, has attracted interest in Australia. 29 There is a large body of evidence about its positive impact on student learning, including evaluation data from the Broken Hill allied health student-led clinics. 30, 31 However, there is limited information about the impact and outcomes of substantial clinical programs such as this for communities and clients. These findings show that clinically based allied health service-learning programs are feasible and can be sustainable in the Australian setting. The success of these programs is also linked to the community-academic partnerships that underpin the student-led clinic model in schools. 32 Clinical-based service-learning programs can address gaps in service availability under specific circumstances and deliver acceptable and accessible care while working effectively in collaboration with established services.
Conclusion
The speech pathology service-learning program in primary schools in Broken Hill is a comprehensive evidence based service designed to meet the dual goals of addressing primary school pupil communication deficits and providing speech pathology students with a fruitful learning experience. The preliminary findings reported here showed improvement in communication impairments to age-appropriate levels in about onequarter of school pupils.
